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1Birzeit Water Drops
1FORWARDFOR ARD
During the last four years, Water Studies Institute (WSI) Staff members together with MSc
students have implemented many research studies and international joint projects and pub-
lished their results as documents or articles in refereed international journals and local, regional
and international conferences. Many of these publications may be inaccessible to interested
readers in Palestine. Most works are excerpts from longer articles or documents; the
editors’introductory notes to each article or document provide the context and source. In order
to disseminate information and knowledge among water and wastewater professionals and water
research students, WSI decided to publish Birzeit Water Drops (BWD).
Birzeit Water Drops is a series of bulletins that will be published quarterly and will include the
Water Studies Institutes’publications, main findings of the MSc thesis and important activities.
The first issue of BWD includes the main activities of the WSI in the last year and 5 articles that
have been published in international refereed journals, but obviously does not represent the
only interesting and serious work been undertaken in WSI.
WSI at Birzeit University was established in September 2001, to offer and contribute to the
capacity building of the Palestinian water sector by providing knowledge, advisory services,
graduate education (MSc level), research and continuous education through short-term training
in water and related issues. In addition, WSI is participating in solving crucial water problems
within Palestine and the neighboring countries through research projects, consulting activities
and joint regional and international activities.
Currently, the Institute’s organizational structure comprises a director, an administrative assist-
ant, and five fulltime PhD holders specialized in a multitude of water, wastewater, and environ-
mental subjects. A number of individual experts from BZU’s Faculty of Science as well as from
local institutions are likewise affiliated staff members of the WSI.
Ziad Mimi,PhD
WSI Director
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3Sewage Characterization as a Tool for the Application of Anaerobic
Treatment in Palestine
Nidal Mahmoud, Mohammad Naser Amarneh, Rashed Al-Sa’ed, Grietje Zeeman, Huub
 Gijzen and Gatze Lettinga
The article can be quoted as:
Mahmoud, N., Amarneh, M., Al-Saed, R., Zeeman, G., and Lettinga, G.(2003)“Sewage
characterization as a tool for the application of anaerobic treatment in Palestine”, Environmental
Pollution, 126, 115-122
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*
 Water Studies Institute
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Comparison between Algae-Based and Duckweed-Based Wastewater
Treatment:Differences in Environmental conditions and Nitrogen
Transformations
O.R.Zimmo, R.Al-Sa’ed and H.Gijzen
2
The article can be quoted as:
Zimmo, O., Al-Saed, R., and Gijzen, H.(2002) “Comparison between Algae-Based and Duckweed-Based
Wastewater Treatment: Differences in Environmental conditions and Nitrogen
Transformations”, Water Science and Technology. IWA 42, 215-222
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Treatment:Differences in Environmental Conditions and Nitrogen
Transformations
O.R.Zimmo*,R.Al-Sa‘ed*and H.Gijzen**
* Water Studies Institute
** International Institute for Infrastructural, Hydraulic,and Environmental Engineering (IHE), P.O.Box
3015,2601 DA Delft, the Netherlands
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Process Performance Evaluation of the Contact
Stabilization System at Birzeit University
R.Al-Sa‘ed and O.R. Zimmo
The article can be quoted as:
Al-Saed, R., Zimmo, O.(2004) “Process Performance Evaluation Of The Contact Stabilization system
at Birzeit University”, Environment and Pollution, 21 (5)511-518
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Willingness of Farmers to Pay for Reclaimed Wastewater
 in Jordan and Tunisia
M.Abu Madi, O.Braadbaart, R.Al-Sa’ed and G.Alaerts
The article can be quoted as:
Abu Madi, M., Breadbaart, O. and Al-Saed, R. (2003). “Willingness for farmers to pay for reclaimed
wastewater in Jordan and Tunisia”, Water Science and Technology, IWA Publishing, 3 (4), 115-122
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Willingness of farmers to pay for reclaimed wastewater in
 Jordan andTunisia
M.Abu Madi*, O.Braadbaart**, R.Al-Sa’ed*and G.Alaerts***
*Water Studies Institute, P.O.Box 14, Birzeit University,Palestine (E-mail:abumadi@birzeit.edu)
**Institute for Housing and Urban Development Studies, The Netherlands
***International Institute for Infrastructural, Hydraulic and Environmental Engineering, The Netherlands
Abstract Despite water scarcity and high agricultural water consumption in the Middle East and
North Africa region, substantial amounts of treated wastewater are discharged into seas without
proper utilization. This can be attributed to either farmers’ unwillingness to use or to pay for re-
claimed wastewater. Therefore, a field survey was conducted in Jordan and Tunisia, which are
considered as representative to the MENA region, using a prepared and pilot tested questionnaire.
This study applies the contingent valuation method to elicit the willingness of farmers to pay for
reclaimed wastewater. Logistic regression analysis is applied in an attempt to build a model that
correlates qualitative responses of farmers to monetary stimuli. The water price seriously affects
farming profitability and farmers’ willingness to pay for reclaimed wastewater. Farmers prove to be
unwilling to pay more than 0.05 $/m3 of reclaimed wastewater primarily because of quality con-
cerns, comparatively easy access to freshwater, and price.Keywords Acceptance from farmers; irri-
gated agriculture; reclaimed wastewater; willingness to pay.
Introduction Agriculture consumes about 87% of the total water consumption in the Middle East
and North Africa region (MENA) while water is a scarce commodity. Reclaimed wastewater (RW)
has been recognized as a valuable non-conventional resource (Angelakis et al.,1999).Yet, the market
for RW in the MENA is unbalanced.On the supply side of the mar-ket there is growth,revealed by
the increasing number of wastewater treatment plants. On the demand side of the market there is
stagnancy, revealed by the substantial proportions of RW being discharged into receiving water
bodies without proper utilization.Balancing the market for RW means reducing the gap between
supply and demand, which is of major con-cern in the region. Securing a market or users for the RW
is the most critical factor to suc-cess of reuse projects; this should be a key task in the planning
process (Mills and Asano, 1996; Al-Hamdi,2001). Assessing the potential market for the RW has
rarely been recog-nized by planners of the eighties,which may partially explain the low rate of
wastewater reuse (Bahri and Brissaud, 1996; Mills and Asano,1996). In general,the receptive market
for such water comprises three major elements: (a) availability of agricultural land,(b) availability of
infrastructure for conveyance and distribution of the treated effluent,and (c) availability of farmers
who are willing to accept and pay for this water. The avail ability of agricultural land and infrastruc-
ture for conveyance and distribution of RW do not seem to be an obstacle in the MENA countries
experiencing reuse. Mills and Asano (1996) empha-size that only identifying a potential RW market
for planning purposes is not enough,but there must be some assurance that particular users
(farmers)intend to use and pay for RW before embarking on design and construction of reuse projects.
 Across the world water pricing has been a reliable tool to reduce freshwater (FW) con-sumption,
and simultaneously raise revenues.In Israel,for example,a gradual 50% drop in FW use was re-
ported after a series of tariff increases. FW use in agriculture declined from 74% to 62% between
1986 and the early 1990s whilst use of RW proportionally increased.
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A Decision Tool for Allocating the Waters of the Jordan River Basin
Between all Riparian Parties
Ziad A.Mimi and Bassam I.Sawalhi
The article can be quoted as:
Mimi, Z., Sawalhi, B.(2003) “A Decision Tool for Allocating the Waters of the Jordan River Basin
Between all Riparian Parties”, Water Resources Management, EWRA 17 (6), 447-461
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A Decision Tool for Allocating the Waters of the Jordan River Basin
Between all Riparian Parties
Ziad A.Mimi*,Bassam I.Sawalhi**
*Water Studies Institute
**Graduate Student, Water Studies Institute, Birzeit University, Palestine
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6
List of Successfully Defended Thesis at the Water Studies Institute in the
 Last Four Years
“Discipline is the Bridge between Goals and Accomplishment”
Jim Rohn
56
The following table lists the thesis studies which had been successfully defended at the Water Studies
Institute in the last four years.Abstracts are available on the institute’s website:http://home.birzeit.edu/
iws.Hard copies of the thesis are available at the main library at Birzeit University.
NO. THESIS TOPIC  Author
1 Optimization of Specific Methanogenic
 Activity (SMA) Assay Abdul-Fattah Hasan
2 Development of Two Stage Biofilter as
a Post Treatment Option for UASB pre Treated
Domestic Wastewater. Abdul-Halim Fuqaha‘
3 Hydrology of Uja-Tamsah Catchment with
Emphasis on the Analysis of Rainfall Data  Adel Yasin
4 Enhanced Pretreatment of Black Wastewater
from Birzeit University Using UASB Technology  Ahmad Juaidi
5 Investigation of Bilogical Nitrogen Removal in
Natural Treatment Systems Arqam Hijawi
6 Evaluation of the Municipal Water Supply Systems
in the West Bank.Statistical Analysis and
Identification of the Influencing Factors Ayesh Salahat
7 Multi Criteria Decision Model of the Quantification
of the Shared Water Resources Based on the
International Water Law Bassam Sawalhi
8 Rainfall Runoff Analysis and the Synthetic Unit
Hydrograph for The Wadi Faraa Catchment Basema Bashir
9 Development of a modified Method for Reducing
the Environmental Impact and Economics of the
Unhairing- Liming Process in the Leather Industry Dima Nazer
10  Ammonia Volatilization in Duckweed Based
and Algae Based Stabilization Containers. Iyad Yacoub
11 Development of an Integrated Water Management
Strategy for Ramallah Rural Areas Hani Ayed
12 Performance of Solar Powered Reverse Osmosis Sea Husam Farah
13 Assessment of Treated Wastewater Reuse for
Irrigation in Hebron City Imad Zeer
14 Performance Evaluation and Process
Optimization of Talitha Kumi Waste
Stabilization Ponds Johnny Theodory
57
15 Assessment of UASB Technology as a pre treatment
stage for Domestic Wastewater Manal Ali
16 Hydraulic Differences Between Duckweed Based and
 Algae Based Wastewater Treatment Ponds Mazen Al-Ahmad
17 The Role of Wastewater Characteristics on the Selection
of Anaerobic Treatment Technology Mohamad Amarneh
18 Community Onsite Anaerobic Sewage Treatment in
UASB Septic Tank Mohammad Shayyah
19 Domestic Wastewater Treatment in an Integrated UASB/
Algae and Duckweed Pond Based System Muheeb Jabari
20 Evaluation of Wastewater Treatment Alternatives for
Hebron City Musbah Tahboub
21 Groundwater Pollution Model for Wadi Zeimar Nancy Rumman
22 Modeling of Domestic Water Use for the Service Area
of Nablus Municipality Nida Qzeh
23 Quantification of Nitrification and gentrification Rates In
Algae Based and Duckweed Based Waste Stabilization
Ponds Nuha Ghneim
24 Optimization of Water Use in Agriculture:Tubas Area as a
Case Study Qabas Bisharat
25 The Effectiveness of Water Education in Water
Conservation Rana Qemari
26 On the Sustainability of Wastewater Management in the
Rural Areas of Ramallah-Al-Bireh District Sana Mubarak
27 Monthly Recharge Estimation for the Western Basin
Aquifers System-Al-Aoja Tamsah Catchment ,Palestine Sawsan Asbah
28  Domestic Wastewater Treatment Using Integrated UASB Subhi Samhan
Pond System :Comparison of Pathogen Removal Efficiency
29  Improvements on the Performance of Locally Constructed
Pumps. Suhad Taweel
30 Septage Characterization and Impact Assessment on the
Treatment Efficiency of AlBireh Sewage Treatment Taghreed Hithnawi
31 Margimal Cost Opprtunity for Municipal Wastwater
Treatment In the West Bank Naser Abu Sharbak
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On 1st of July 2004, Dr.Maher Abu-Madi joined the permanent staff of WSI after
successful defense of his PhD thesis on 22 June 2004 at the Technical University of
Delft and UNESCO-IHE Institute for Water Education, The Netherlands.The title
of his PhD thesis was “Incentive Systems for Wastewater Treatment and Reuse in
the MENA Region:Evidence from Jordan and Tunisia”. His PhD managed to ad-
dress and link several aspects of wastewater treatment and reuse, especially techni-
cal, financial,and socioeconomics.
WSI NEWSletter:
PhD defence of Dr.Maher Abu-Madi 22 June 2004 at Delft Technical University,the
Netherlands.
Staff News:
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*Dr. Mimi together with Dr Waleed Al-Zubari
from Arabian Gulf University has finished the
draft Training Manual for the Application of
Integrated Water Resources Management
(IWRM)in the ESCWA Region. The UN-
ESCWA will start implementing the manual
in different ESCWA countries in the year 2005.
Training Manual Cover Page
Granduate and Proffessional Training Group Meeting
* Among the main efforts of the WSI is fostering the international networking via memberships
of its staff in national and international associations working in the fields of water, sanitation
and environment. Arab Healthy Water Association (AHWA) is one of the leading Arab
Associations reviewing the international standards of drinking water and disseminating the
proper information on the recommended minerals in the drinking water for a healthy life. Dr.
Rashed Al-Sa‘ed is a member in the AHWA Advisory Panel and also a “Coordinator” nominee
in the Arab Union of Scientists and Researchers (AUSR). For more information about the two
associations and free memberships you can pay a visit to the AHWA website http://
www.mgwater.com/index.shtml and AUSR homepage http://www.ausr.org.
*Dr. Ziad Mimi has been nominated as a
member of the graduate and professional
training group for the GTZ-PWA Project
“Coordination of Training Activities in the
Palestinian Water Sector”. Dr. Mimi has been
selected to work as a representative of Engi-
neering Association and Birzeit University.
61
*Dr.Omar Zimmo has been nominated as a chairman of the Wastewater Technician Training
Working Group for the GTZ-PWA Project “Coordination of Training Activities in the Palestin-
ian Water Sector”. Dr. Zimmo has been selected to work as a representative of Birzeit Univer-
sity from the service providers/operators in this working group.
*Dr. Zimmo has been nominated as a member of the Technical Network Commission (TNC)
for the UNESCO-FLANDER FIT and Al-Azhar University in Gaza. Dr.Zimmo is presenting
Birzeit University in this network commission which is formed from another eight experts from
the Palestinian Institutions and Universities.
*During the Anaerobic Digestion World Congress in Montreal, Canada (August 30 –Septem-
ber 2, 2004) the winning project of the second Lettinga Award was made public.Before doing
so, the jury judged about 30 project proposals on quality, innovative character, and applicability
in practice. The project submitted by Dr. Nidal Mahmoud from the Water Studies Institute
entitled “Application of a UASB-digester system for treatment of domestic sewage under Medi-
terranean temperature conditions” finished second in a very close race with the winning project
of Madalena Alves from Portugal.
Ongoing projects
1) “Efficient Management of Wastewater: its Treatment and Reuse in the Mediterranean Coun-
tries”. The project is funded by European Commission under the EU-MEDA “Regional Pro-
gram for Local Water Management”and co-funding from the German Ministry for Economic
Co-operation and Development (BMZ). Counterpart Organization are: InWEnt Capacity Building
International, Germany; Al al Bayt University, Al-Mafraq, Jordan; University of Balamand,
Tripoli, Lebanon; Yildiz; Technical University, Istanbul,Turkey; Hamburg University of Tech-
nology, Germany;Adelphi Research Consult, Berlin, Germany ENEA, National Agency for
New Techn,Energy &Environment,Italy.Project Period:5 January 2003 -30 April 2007.
2) “Compact Onsite Wastewater Treatment Plant Using Biofilters Preceded by An Anaerobic
Upflow Sludge Blanket (UASB)Reactor to enhance the effluent quality for agricultural
irrigation”.The project is funded by USAID via AED through the Ministry of Education and
Higher Education. The major aim of the project is to reduce the pathogens content and the
nitrogen pollution load in the UASB treated effluent if used for irrigation or discharged into
receiving water bodies.
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3) “The reuse of reclaimed wastewater for irrigation of agricultural crops in the Palestinian
highlands”.The project is funded by UNESCO-Flanders Fund-In-Trust.”Project
Period:November 2003-October 2005.
4) “Capacity Building in Environmental Sector at Water Studies Institute.”The project is funded
by European Commission under Tempus projects. The project will be implemented with the
help of the Royal Institute of Technology (KTH) at Sweden and UNESCO-IHE at Netherlands.
The objective of this project is to develop the curricula of the existing two Master programs
(Water Engineering and Water Science and Technology)to include environmental subjects. Start-
ing from academic year 2005/2006, The two academic programs will be offered are (i)Water
and Environmental Engineering, and (ii)Water and Environmental Sciences and Technology.
Al-Bireh Demonstration Research
Flower irrigated by reclaimed wastewater at the research station
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PoWER:
Among the international partnerships of the Water Studies Institute is its membership in the
Partnership for Water Education and Research (PoWER) lead by the UNESCO-IHE Institute
for Water Education. PoWER is an international partnership of knowledge centers dedicated to
building capacity for the sustainable management of water and environmental resources in
order to improve the quality of human life and the environment in developing countries and
countries in transition.Joined by this common vision, the WSI along with seventeen partner
organizations from around the world met in Delft,The Netherlands in November 2002 to co-
found PoWER.
In combining the strength of all partners through collaborative research and information ex-
change, PoWER aims to enhance the capacity of each partner in delivering capable profes-
sional in the water and environment sectors, in finding innovative solutions for water and envi-
ronmental challenges, and in building up the capacity of institutions and communities.
AWARENET:
Water Studies Institute is one of the founders and a member in AWARENET (Arab Integrated
Water Resources Management Network). AWARENET is a network of institutes collaborating
on improving and disseminating knowledge on concepts of Integrated Water Resources Man-
agement in the ESCWA region (The Economic and Social Commission for Western Asia con
sists of the following 13 member countries:
Bahrain, Egypt, Iraq, Jordan Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, Syria, United Arab
Emirates, Palestine and  Yemen).
The members of represent institutions operating at national, regional and international levels.
AWARENET aims to improve awareness among professionals working in water and water-
related institutions (water ministries, municipalities, universities, training and research institu-
tions, NGOs and other stakeholders) on the need to develop and adapt Integrated Water Re-
sources Management (IWRM) concepts and applications in the context of the Arab region. It is
geared towards building -up the technical, institutional and managerial capacity of water
stakeholders in implementing IWRM, in view of achieving sustainable water resources devel-
opment (social equity,economic efficiency,and ecological sustainability)in the Arab countries.
PARTNERSHIPS
64
Water Supply And Sanitation Collaborative Council (WSSCC)
WSI Fought for the Open Seat within the new WSSCC Steering Committee. As a regional
WSSCC Steering Committee candidate in the open seat category, Dr.Rashed Al-Sa‘ed reached
a tied place (Palestine and South Africa 70 votes each; Ivory Coast 102; Israel 58 votes) for the
second ‘open’seat. The open seat category comprised two seats (any region of the world) and
only two candidates can be elected for these seats.
The elections have been very exciting with a great success, where forty-seven candidates have
been nominated and more than 20%of the WSSCC members voted electronically.The final
decision was met through a secret ballot made by the current Steering Committee during its last
meeting held on the 28th of November 2004 at the Global WASH Forum in Dakar. Despite the
huge efforts (website battle)made to win the open seat,unfortunately,Dr.Al-Sa‘ed was not able
to attend the meeting and probably because of that he won only 9 votes against 10 votes in favor
of the African candidature.In particular, any water professional, if interested,can apply for a
free membership and profit from the information and services provided by the WSSCC
 website:http://www.wsscc.org/home.cfm.
WATER networks:
 WSI is a member of the following three steering committees:(1)The Steering Committee of the
Wadi Hydrology Network in the Arab region;(2)The Steering Committee of the Groundwater
Protection Network in the Arab region;and (3)The Steering Committee of the Digital Water
Map of the Arab world.The main activities of the networks included organizing training courses
to train the Arab cadres in the fields of the exploitation of the rain water and the protection of
the groundwater resources from pollution and depletion;and supporting the exchange of expe-
rience and knowledge among the Arab experts through the use of the information techniques
and the Internet.
AWARENET Meeting at Bahrain (Feb. 2004)
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1) The UNESCO-Flanders Fund-In-Trust Project on “Capacity Building and Training on Envi-
ronmental Planning and Management,Phase-II” will fund two new research proposals. The first
research entitled “Application of a UASB-digester system for domestic sewage treatment in
Palestine”. The second research entitled “Development and valuation of local fixed film materi-
als to reclaim the effluent of septic tank-natural treatment systems for irrigated agriculture”.
2)PoWER and UNESCO-IHE will support financially and technically the establishment of
“Distance Learning Centre”at Birzeit University.This centre will enable the WSI to extend its
academic and training services to beneficiaries all over the world through internet and video
conferencing.
3) PoWER and UNESCO-IHE will fund a research project on water and wastewater tariffs.
WSI is leading nine institutions in differents countries (Argentina, Mexico, Colombia, Ghana,
Zimbabwe, China, Taiwan, Egypt, and Netherlands) in this research project.
1) Within the framework of MED-REUNET project, a workshop on Hygienic assessment of
Albireh reclaimed wastewater for processed crops irrigation: guidelines development was con-
ducted at the WSI. About 20 local professionals in water and environment representing 12
national, local and foreign NGOs, and university departments showed interest and attended the
workshop program.
New Funded Projects:
Workshops and training:
2)Within the framework of the EMWater project,
InWEnt-Capacity Building International Germany and
the Water Studies Institute  (WSI) at Birzeit University
implemented a series of training courses for the Pales-
tinian engineers and professionals working in the wa-
ter/wastewater management and in the environmental
sector. The courses were held at Birzeit University from
19 June till 03 August 2004.
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Objectives
World Water Day is pivotal to focusing attention on the need, among others,to: address the
problems relating to drinking water supply; increase public awareness on the importance of
conservation, preservation, and protection of water resources and drinking water supply in-
crease governments, international agencies,non-governmental organizations, and private sector
partici pation and cooperation in the organization of WWD celebrations. 22 March is therefore
a unique occasion to remind everybody of the extreme importance of water for maintaining the
environ ment and increasing development in human societies. Practical efforts can help us to
increase worldwide awareness of both problems and solutions. To make a difference our tasks
consist in turning words into commitment and action, in the framework of a general theme.
World Water DayWorld ater Day
The Water Studies Institute at Birzeit University will celebrate the World Water Day and the
twelve year partnership with the IHE Institute in 13-14 April 2005. The celebration will include
presenting scientific papers with the participation of various local and international guests who
contributed to the development of the water sector in Palestine in general and the Water Studies
Institute in particular.
The international observance of World Water Day is an initiative that grew out of the 1992
United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro.
The United Nations General Assembly designated 22 March of each year as the World Day for
Water by adopting resolution (A/res/47/193 of 22 February 1993). This world day for water
was to be observed starting in 1993, in conformity with the recommendations of the United
Nations Conference on Environment and Development contained in chapter 18 (Fresh Water
Resources)of Agenda 21.
States were invited to devote the Day to implement the UN recommendations and set up con-
crete activities as deemed appropriate in the national context.
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World
Water
Day
2005
World Water Day
(WWD) 2005 will be
guided by the upcoming
water decade’s “Water for
Life”. It will be the start-
ing day for this Interna-
tional Decade for Action,
“Water for Life” 2005-
2015, proclaimed by the
United Nations General
Assembly in its resolu-
tion  A/RES/58/217.
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